The kidney has four major subdivisions, the cortex, outer medulla, inner medulla and hilar fat, each of which has a different structure and function. A change in distribution of blood flow between these subdivisions may, therefore, in itself cause an alteration in overall renal function and a knowledge of these changes may add to our knowledge of renal pathophysiology. This paper illustrates the use of the 'inert gas washout technique' for the measurement of the intrarenal distribution of blood flow.
Three groups of dogs were investigated. The first group of 16 dogs had a kidney mobilized at laparotomy and a fine polyvinyl catheter stitched into the renal artery. The other end of the catheter was tunnelled through the flank to the exterior so that repeated injections could be made into the renal artery over long periods of time without further surgery (Herd & Barger 1964) .
The second group of 15 dogs had a kidney autotransplanted to the right iliac fossa and the third group of 12 dogs was bilaterally nephrectomized and had a homotransplanted kidney inserted into the iliac fossa. A polyvinyl catheter was stitched into the artery of each transplant as previously described.
Serial measurements of intrarenal distribution of blood flow were performed by injecting a bolus of xenon 133 dissolved in saline through the catheter into the renal artery (Rosen et al. 1967 ). The rate of disappearance of radioactivity from the kidney was measured by an external scintillation counter for a minimum of 45 minutes. The resultant curve is shown in Fig 1, with counts per minute plotted on a logarithmic scale and time plotted on an arithmetical scale. The curve was analysed as the sum of four exponential components. It has previously been demonstrated in the normal dog kidney that the slowest component (IV) represents the washout of xenon from the perirenal fat, component III represents the washout from the inner medulla, component II the washout from the outer medulla and component I the washout from the cortex (Thorburn et al. 1963) . The percentage of total renal blood flow supplied to each component is proportional to the total number of counts in each component at zero time (Dobson & Warner 1957) , and the flow per unit mass of tissue in each component can be calculated from its gradient using the Kety application of the Fick principle (Kety 1951) . The curve was analysed as the sum offour exponential components. There is a difference ofafactor greater than x 3 between the gradient ofeach component 100.00D . Tables 1 & 2 show the results of measurements of the distribution of blood flow in the normal dog kidney. The mean of 16 measurements made in 13 dogs between zero and 7 days following laparotomy was significantly different from the mean of 18 measurements made in 8 dogs between 8 and 120 days following this operation. It was thus concluded that the dog kidney redistributes its blood flow in response to laparotomy and mobilization, and that this redistribution may last as long as 7 days.
Tables 3 &4 show that the autotransplanted kidney has not redistributed its blood flow at the time of manipulation during surgery, there being no difference between measurements made within the first 7 post-operative days and those made between the 8th and 77th post-operative days.
Since the autotransplanted kidney is denervated, it is concluded that denervation protects the kidney from redistribution of blood flow in response to this particular stimulus. Table 5 shows the mean of 12 measurements made in 12 homotransplanted kidneys within two hours of operation. These values did not differ from those obtained in the autotransplanted or the stable normal kidney. Whereas the distribution of blood flow remains constant in the autotransplanted kidney, the homotransplant redistributes its blood flow as time progresses due to rejection (Fig 2) . Moreover, this redistribution takes place before there is a rise in blood urea nitrogen. These observations support the concept that the rejection process primarily affects the vascular tree and parenchymal failure is secondary to the resultant ischimia. Although the percentage of total renal blood flow supplied to component I decreases as rejection progresses, the blood flow per unit mass of tissue in this component did not alter significantly. This data can be interpreted by postulating that the relative mass of kidney perfused by component I decreases as rejection progresses.
Radio-autography was performed to test this deduction and also to localize anatomically component I within the kidney during rejection. The kidneys which were thus studied were exposed and, immediately following the washout curve, a bolus of beta-emitting inert gas (krypton 85) dissolved in saline was injected through the catheter into the renal artery. The renal vessels were immediately clamped, and the kidney was removed and frozen in dry ice and acetone and maintained at a temperature of -40°C for the remainder of the procedure. Coronal sections I mm thick were exposed on X-ray paper. Component I would be shown on the X-ray paper as the area emitting the highest intensity of radiation. The kidney slices were then photographed so that anatomical boundaries were superimposed on the radio-autograph. Component I in the normal kidney supplies the cortex in a homogeneous fashion. An identical location for component I was seen in the autotransplant and in the homotransplant within two hours of operation. As rejection progressed, areas of cortex appeared which were not perfused by component I and eventually the fastest flowing component was found to perfuse the outer medulla instead of the cortex (Rosen et al. 1967 ). Measurements of intrarenal distribution of blood flow were made in patients with homografted kidneys and isografted kidneys and volunteer control subjects who required selective renal arteriography as potential kidney transplant donors. The results are shown in Fig 3. The percentage of total renal blood flow received by component I is not significantly different in the normal and isografted kidney, whereas these values decreased in the homografts as creatinine clearance decreased secondary to rejection.
In summary, the inert gas washout technique has been useful for serial measurement of intrarenal distribution of blood flow in the normal and transplanted kidney. The changes seen in rejection of the homografted kidney are similar in dog and man and consist of a decrease in the percentage of blood flow received by the fastest flowing component. The anatomical localization of this component was determined in the dog by radio-autography. This demonstrated that as rejection progresses the cortex becomes unevenly perfused and in extreme conditions the fastest flowing component of renal blood flow moves from the cortex to the outer medulla. Even in the most comfortable position, it is not possible for man to stand absolutely still and his apparently static posture is in fact composed of continuous small movements. Vierordt (1862) is thought to have been the first to measure this postural sway. Since then several attempts have been made to record sway during normal standing and we wish to describe a new method of measurement.
Measurement of Human

Previous Methods ofMeasuring Sway
The methods used have varied considerably and the following will serve to illustrate techniques that have been used in the past. Mitchell & Lewis (1886) estimated sway by observing the movements of the subject's head against a scale placed behind him. Hinsdale (1887) graphically recorded sway by attaching a smoked paper to the top of the subject's head and placing him under a marker so that his movements were scribed on the paper. Miles (1922) tied threads to the subject's head and measured the cumulative movements of these threads in various directions. Orma (1957) attached a light to the subject's head and recorded its movement photographically with a camera mounted above. All of these methods have disadvantages, the major one in each case being that only the amplitude of sway is measured, and it is not practical to measure velocity or other time-dependent characteristics of the movement.
Estimates of the amount of sway, by measuring changes in the line of gravity or the centre of foot pressure, have been done by Hellebrandt and her co-workers (Kelso & Hellebrandt 1937 , Hellebrandt 1938 , Hellebrandt & Braun 1939 and more recently by Thomas & Whitney (1959) . Both groups of workers used a force analysis platform with the subject standing on the plat-
